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(57) Abstract 


A device for occluding a vessel employs one of a number of different expansion members joined to ooe or more elongate members. 
The expansion member may include a braid, one or more coils, ribs, a ribbon-like structure, a flatted tube, or a filter-like mesh. If the 
expansion member is enclosed by a suitable membrane, the device seals with the vessel wall to partially or completely occlude the vessel. A 
perforated membrane may be used to permit the perfusion of blood. The expansion member may be self-expanding, or it may be expanded 
by engaging it with one of the elongate memocrs. Alternatively, the expansion member may be expanded by heating IL 
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OCCLUSI0H OF A VESSEL 
Background at th e hmmtun 

Field of thn Invention 

The pnsmt mveotisn retain generally to the eeebsian of • vessel whhei . p iti em, and mors speerf ieaUy. 
to an apparatus and method of partially or complete!? occluding e vessel. 
Deseriatinn af the Rebturi Art 

Attempts heretofore have been m.da to treat occlusions in the carotid arteries leading to the bran. 
However, such arteries have been very difficult to treat because of the possUrty of dtiodgeig plaque which can 
enter various erteriel vessels of the brain and cause permanent brain damage. Attempts to treat such occlusions 
with balloon angioplasty have been very fimitod boeouso of such dangers. In surgeal treatments, such as 
endorterectomy. the carotid artery is sot end pieque is removed from the vessel in the slit area. Such surgeal 
procedures have substantial risk associated with them which can lead to morbidity and mortality. 

In other procedures, such es in angioplasty end ei tbe treetment of peripheral arteries end veins, there is 
the possibility that the guide wees and catheters used in such procedures duretg depbymont of the seme may cause 
dislodgament of debris or emboli whieh can flow downstream and cause serious domage. such as stroke, if they 
oeckide blood flow in smaler vessels. Thus, in summary, embobation end migration of iriao-emboi downstream 
to an end organ is a major concern of cardiologists during catheterizations. 

Thnre is therefore need for new end improved apparatus and methods which make h possible to mat 
ecckided vessels without endangering the patient. 

Summary of thn tn-ntinn 

The present invention satisfies the need for a device that occludes s vessel, in particular, a vessel to a 
patieot undergoing therapeutic or other medical treatment. Any one of a number of different espension members 
ere ptoed to one or more elongate members such es hypotubes to form e device thet completely or partially occludes 
e vessel within a patient. The espension member may be serf-expending, h may be eipanded by engaging h with 
one of the elongate members, or it may b> heeted to cause it to expand. A membrane prefetebty surrounds the 
espension muter so that a seal is made between the membrane and the vessel The perfusion of blood is allowed 
if the membrane a perforated. Partial occkision may be obtained without e membrane if a suitable expansion 
member b chosen. In general, in one aspect of the present invention, there is provided on apparatus and method 
that can be used with approved diagnostic and therapeutic devices to reduce the chance of emboli migrating 
downstream, Alternatively, the expansion member mey anchor an intravascular device within a vessel 

One embodiment of the present invention is e device for occtodtog a vascular segment, to which the device 
toctodes an expanse member end first end second elongate members. The fast elongate member engeges the 
expansion member, end the second elongate member surrounds the fast elongate member, with the expensbn member 
expanding to occlude the vaseular segment when one of the elongate members is moved longitudinolly. The 
expansion member preferably includes e braid, a col. a ribbon-ik. structure, a stoned tube, a plurality of rin or a 
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in one pirteulir vnbodrant the emiM™ 

the wcnnd elongate immtaw. but expands uihm th. 

out expands when the first elongate member is pushed through the second elonoate 
"■"ber In another embodiment bath the tint »h . , , ' 

.neth,.™, ^"^•^•^"""^Wthe.ipa.uionmenter 
•nd the expand member expand, as th.fi™ ltongatl ^ B retric!ed ' 

2T ' - ^ * * — » *— • ^ the first e to ng.,e 

^I' ^ 7 ^ °" - * — * - * — ~ .be 

v.™, «ep compnxe, push.* Bne of th. -Mom ^ thrcuBh „. Mte 

may «vo*e. for ..amp,.. piMng .boncal currem through H or pas*ng mm , olutiDn BVr „ „„, , 

Brief DeiCrmtinn 0 f th » nraunn p. 

present invention for treat** occsjded vessels. 

•mansion member (in ties ease, e tftapandiU. seal) deployed. 

the " ' T to ' ,, " na ' *" * ,9C,iM " « » — ipparatus .corpora^ 

the present invention for treeting ocduded vessels. 

H6. S „ . *, fc ta^,, eno actional «*w of M «Min 

FIG. Sua schematic, longitudinal cross sectional view of an ■mhnHin™* • . • »_ 
« «h. expansion member. ' * U " d 

«■ 10 is , persp.ct.ve view of «h. «lott.d tub. used in the embodimnt of FIG. g 
M. 1 1 . a sch^ic. tonpitudina. cross Seconal view of an embodiment in wtuen . coi is used ., the 
tt ' mm ^ - * - " ■ «n« funding th. eo. « m , th . eoiL 
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FIG. 12 is a icrtmioc. longitudinal cress sectional view el an embedment si which a cod is wed as the 
expension member, and the prorimal end ei a membrane surrounding the coil adjoins a sheath that surrounds both 
first and second elongate members. 

FIG. 12A a an embodiment similar to that shown in FIG. 12. m which resistive heating is used to eipand 
the expansion member, with current being conducted through wires being attached to either side of the expansion 
member The expansion member as shown is partialy deployed. 

FIG. 12B is an embodiment similar to that shown ei FIG. 12A. in which resistive heating is used to expend 
the expansion member, with current being conducted through a wire being attached to the distal end of the expansion 
member end through e coeting on the first elongete member. The expansion member as shown is partialy deployed. 

FIG. 13 is a schematic side cross sectional view of an embodiment in which a piuraity ol ribbons are used 
as the expansion member. 

FIG. 13A is en embodiment sorter to that shown in FIG. 13. in which a warm sokrtion passes between 
the first end second elongete members to transfer heet to the expansion member, causing it to expend. The 
expansion member as shown is partially deployed. 

FIG. 13B is en embodrnent similar to that shown in FIG. 13A. in which e worm solution posses through 
the first elongete member to transfer heet to the expansion member, causing it to expend. The expension member 
as shown is partially deployed. 

FIG. 13C is en embodiment similar to that shown in FIGS. J3A and 138. in which a warm solution passes 
through one or more lumens in the first elongate member to transfer heet to the expansion member, causing it to 
expand. The expension memoir as shewn is partially deployed. 

FIG. 14 is a schematic, side cross sectional view of en embodiment in which a plurality of rfcs are used 
as the expansion member. 

FIG. 15 is en isometnc view of an embodiment of the invention in which a pull wire is used to deploy a 
plurality of non-xetf-expanding ribbons surrounded by a membrane. 

FIG. 16 k a side parts! sectional view of the embodiment of FIG. 15 in which the ribbons are in thair 
relaied. undeployed position. 

FIG. 17 is s side elevational view ol the embodrnent of FIG. 15 in which the ribbons are deployed, and the 
membremi makas a seal with the vessel 

FIGS. 1 8 A and 1 8B show tongrtudinal and end perspective views, respectively, ol e locking mechanism used 
with a wire that deploys an expansion member. 

FIG. 19 is a perspective view of en alternative locking mechanism used with a wire that deploys an 
expansion member. 

FIGS. 20A. 20B. 20C. end 200 show, respectively, a braid, a filter like mesh, a slotted tube, end e plurality 
of coils, which can be used es alternative expansion members in place of the ribbons in the embodiment of FIG. 15. 
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to*** Oascritmon of th. Prefgred Embedm.^. 
T* axp^n m«*rx dtscuxs* .*„ ^ ^ ^ ^ rfljbo ^ | ^ ^ ^ 

" ' ^ nm UPmm -» >• «■* ««r.d or com*taiy by 8 „ 

•thar eov.*, tc provide .eel™ „ stlSn9 of «. vauaL A, UM d ha», or ■ tttKng , and fte 

7 " ^ 6k,dt - " « fto » « « , W t. as h „ a^™ prefer,* to ^ 

P*fu„o, Moreover, such .xpa*™ members may p. deptoy* ¥In80s ^ ^ ^ ^ 

tpnnp-lice- n nature U. thay are pr.fer.bly resilient t. facitat. their deploy™, or retractieo. 
Catheter AjHaafflai fill Self-Exi«nrfin B fr .M T 

On. embodunem of a e«h«er app^a incorporating th. pronnt im,*™ for ^ cceWed ^ 
..hawninF^ , and 2. As shown therein. th« catheter apparatus 651 conaiat, of . , (UBte ^ ^ 
652 wh*h 8 provided with pr.xm. ,„d distal extrenaties 653 «, 654. A convention* adapter 656 „ ^ 
on the pro,™, eatremy and « proved w«h a Touhy-B.,,, ,„«„, 65 7 which is in conanunc,^ witn , ^ 
e.n„al lumen fl 5 6 extending from ,h. proxim,. extremity 653 to the distal extremrty 654. An espiretion fitting 661 
« provaied on the adaptor 656 a, w.U ,s an irrigation fittr, 662. both of which en, in conation with the 
central lumen 658. However. „ should be eppreciated that if desired, separate huren, can b. provided in the flexible 
elongate member 652 for both of the fittings 661 and 662. 

Self-expanding suix, mexxanixm 666 is mourned on tn. d«tal extremity 654. TmTieH «p«,ding seeing 
"•ehaman 666 ea« tax. any suitab. form For exam*, as shown h can con*,, pf , bra idad structure 667 fornwd 
•f . sunabte shape mmer , material ^ . ritano, ^ that „ a attBnpt te eiMnd ,„ , 
shape mumory. Other ,han shape memory materials, other materia* such „ etaintoss steal. Elgitoy™. .iumum or 
other materials can be utifced r, the braid 667 as long as they have the capabOity ., expand* when th. „«• 
oxpandr^ seal mechemsm « reused. A.,. ,« should be appreciated that th, aelf^andmg sea! mechenism 666 
«n be compnsed .1 an ebsorbem meter*, which when it absarb, ulna or btood expands to form a saaL Such 
soa«s can be readily accomplished beceus. it is on* n.«sary ,0 form a sea. ,f ,p prMimatelv ,. 5 psi tD pwMt 
unaU partidas from moving downstream. 

In order to p^ven, .are™ 8f , fesje|> jt B ^ ^ ^ ^ ^ ^ $ 

668 of a auhabte materiel Judl „ a poJrmer 0f , bjocompati)(> ^ ^ ^ ^ ^ ^ ^ 
867 and wfach move, with th. braided atructur. 667 „ it .xpand, .nd camracu. Th. polymes can be of . suitable 
™»l =uch as sicone. C.ex. polyethy^. or PET wh«h weuld form . good soatag engagement with th. „,« 
of the enery. The cowing 666 may be perforated to allow perfusm 

A machamsm is provided f 0, compressing the s^xpandbig saalng nechanism 666 so that th. apparatus 

772 and 773 and . bore 774 extend*, from th. proxbnal .xtr«dty 772 tt th. disul axtranuty 773. A coia, 776 
» mounted on the proximal aatrenitv 772 of the steeve 771 and is posmunwl near th. adapter 656. The coaar 776 
»«es as a mechanism for ratracting th. ^„ a , anown „ F ^ u „ 2 te mcmr ^ 
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mo chiasm 666 .fur the catheter has been deployed to pemit the self -espanding sealing methanon 666 to expand 
end term e seal with the arterial vessel adjacent the stenosis to be treated. 

Another embodiment of a catheter epperatus f or treating oecluded vesseb incorporating the present 
invention is shown in fi BU res 3 and 4. As shown therein, the apparatus 781 consists of e guidins catheter 782 
havsig poxrol am distal extremities 783 and 784. As shown, the distal extremity 784 is provided with a pre- 
formed bend of e conventional type. A conventional attachment 786 is mounted on the prexml extrsnaty 763. 
Self-expanding seal mechanism 791 i, mourned on the distal extrenvty 784 end is of the type hereinbefore deserted 
in connection with the embedments shown in Rooms 1 end 2. A sleeve 796 sstdar to the sleeve 771 of the 
pmvious embodtnent a provided r, , h . pre** ern bodsnem fo, enasing the self-eapandinp seal mechanic 791 and 
for reieesins the same after it his been disposed in en appropriate position within a vessel edjecent the oedusion 
to be treated. Thus. . sleeve 796 is provided having prosimal end distal extremities 797 end 798 end having a bore 
799 extending from the proximal extremity to the distal extremity which is sited so that it can receive the guide 
catheter 782. It is provided with e coUer 801 on its proiknal estremhy which is adopted to be disposed outside 
the patient and which is adapted to be grasped by the physician for puling the sleeve 796 proximaiiy to uncover 
the appending seal 791 after the apparatus has been deployed to permit the self-exponsion of the sealing 
mechanism 791 to form a seal with the vessel well as shown n Figure 4. 

m accordance with the hereinbefore described descriptions, it is apparent that the epparatus can be modify 
deployed and serve the same function es the main catheter. To accomplish this, the assembly 781 can be introduced 
otto the femoral ertery end the distal extremity advanced into the deseed location ei the arterial vessel After it 
has been properly positioned, the physician can retract the sleeve 796 to permit the self-expanding seel mechanism 
781 to expand and to form a seal with the wall of the arterial vessel to ocduda the arterial vessel and interrupt 
the flow of blood in the vessel to provide . working span distal of the occlusion formed. This prevents smal 
particles which may thereefter b. dislodged from moving downstream. Since e central lumen is evaneble. the 
therapeutx procedures hereinbefore described can be employed with the catheter apparatus shown in Figures 1. 2 
25 3 end 4. 

Although the self-expanding seeling mechanism 666 (791| can be deployed by retracting the sleeve 771 
(798) as previously described, the seatng mechsmsm cen also be deployed by pushing the flexole elongate member 
652 (guiding catheter 7821 through the sleeve so that the seeling mechanism can expand. This may be the preferred 
way of deploying the seeing -rachemsn 666 (791). if the* * itUe clearance between the epperatus 6S1 (781) and 
the vessel within which the apparatus resides, to reduce the risk of damaging the patient', vessel As discussed 
below in connection with subsequent figure*, the seeing mechanism 666 (7911 may alternatively comprise members 
such es e eel . ribbon*e structure. , slotted tube, or . later*, mesh. In eeeb cose, the sealing mechanism 
expands to partially or completely occlude the vessel in question, or alternatively, to anchor an intravascular device 


to the vesseL 
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tlamm fcHaanfts Mate 

Anotner embed™, using . braidadatrucuoi, shown sdwatieaey in FIG. 5. in which • fluiW. ,|,„„ e 

20 '* ***** ' *"««."»»*» 24 «h „ . hyp.tubo. A self mchimsm 28 

such „ a brain* structure « „ to dirtil , nd , f ^ « mu ^ ^ pafKMf wj|hjn >n jnientjticn 

32 .( member 20. The br.idad men,,. 28 i, only per*lly mspsuiated by . pr.to.Uy .Ustome,* mm*™. 
36 the, „*« , «„ to ^ ¥W(J ^ 1-( rt B , polymeric coating m,y b. 

u»d « piece o. the „»*„„„ diKtottd h.njn.1 h, th» .nd th. .a* ^oomnu. adhesive may be uud .. 
secure the stf-expanding mechenisn, 28 end th. membrane 36 to the ebogat. memher 20. In ,h. ertodmwn, of 
FIG. S. the braided efucture 28 and mantaane 36 are designed t. be asymmetric... with more materia, being 
conewm.,* at the proxim.1 id. of the struct*. 28. The braids of tb. embodvnom, decked nerrtn miy ^ 
stembs, ste* 304 er 400. suggest* or heat activate Nitinol. en iron hue shap. memorv „, y . or , 
bese. such as polygene or polypropylene. They may be construct*, for exempb. by using standard e*npn,m 
such as a braider. 

Although the embodiment ef FIB. 5 show, the f.iiie mender 20 connected to . ou jdewir. tip 

44. other teehnotogbx for gukhng the d.** through the patient", vessel 40 may be used in th« end the other 
emb.dr.ents. such «s . guidewir. (either over the we. or single operator) or the .schang. catheter method, es is 
w.I know n in ,„. , rt . Also, .(though not explicitly shown in the embodiment of FIG. 5 and th. other embodiments 
herein. th.se embodiments may incWe lumens, aspiration and rrigeuon fitting,, ,nd coder, ike those ibstreted in 
FIGS. 1 A 

The membrene 36 is pnsferebly imp.nri.us to the flow of blood (FIG. 8a) for those application, not requiring 
perfusan. although a performed mombmne 3r (FIG. 6b) having numerous boles 37 therein may be used in other 
apphca,»ns „ .Now th, pes.age of blood. The hoe, 37 are preferably greater than 10 microns in diameter end 
™Y b. up to 80 necrons or more in d-emeter to permit the passage of blood cdls (nominally 6-10 microns in 
ft.nwt.rl through uw m«nbr.ne 36' while blocking larger pwtcueu* such as emboli lib**.. , performed 
membrene 36' may be used in th. other embed.™, dscJcxod Ml Amhbcmbogen* coatings can be used (e*. 
heparin) to prevent thrombosis formation. 

FIG. 7 shows an embodiment e. which e braided structure 50 is not enclosed by a membrane. When the 
br.ided structure 50 compru*. for esampta. . diamond mesh pattern a, which adjacent wire. .„ up,,,* by .boo, 
10-80 nocvons. ,h. braided structure permrts th. passage of red blood cds. who. blocking the flew of matter that 
may be undesirable. e.g. emboS or other paniculate, that may be f omwd or dislodged during medical procedures. 
Thus, thu embodiment is well suited for epptations for which perfusion a raquired. 

Alternative self -expanding media are shown in FIGS. 8 and 9. In FIGS. 8 and 9. a salf-eipandetg m« 4k. 
mesh 60 and , spending Uott.d tube 7Z redely. ,r. abounded by a membrane 62 that i, p^ebly 
•Corner,:. The fdter-bk. mesh 60 l.r slotted tube 72) end rn.mbr.ne 62 are bond* or «„erw«. sea** ,o . 
«l«ii.le.k t n B a,.member64. e.g. to an indentation thwain. As with , he othw self napendrng media disclosed herein 
the flter-lke mesh 60 (or slotted tube 72) expands fr.m hs unexpanded ,„,. when the flexible elongate member 
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64 b pushed through a second .long.* number 66. er ,hern.t W «Jy, when the mend elongate momber 66 b 
retracted over the first elongate member 64. The Nter-kke mesh 60 (er slotted tube 721 then eipands so that the 
membrane 62 forms a seal with the surrooodrg vessel 68. A guidewira tp 70 aids in guiding the device through 
the vessel 68. The Uteri*, mash 60 end slotted tube 72 ere of a suitable shape nwmory nwriai «uch as Nittai 
or 004 or 400) stainbss stsoL The fflter*. mnh 60 b fibrous bi -turn, bee, „mmvh,t „ nee , weol . 

The slotted tube 72 has e lattice*, appearance. The slatted tub. 72 mey be constructed, for example, by 
eradiating , thio-waled tube with a User bum to form hobs in the tub. in the shop, of polygons such es oblong 
quadtiaterab. An unexpended, slotted tube 74 b shown n FIG. 10. 

FIG. 1 1 liustrates another embedment, in which a coil 80 saves as the seff-expandrg mechanbm. The 
coil 89 may be integrally formed with a Test elongate member 82 or be otherwbe spedeUy joined to it. e g. by 
welding or brumg the coy to the elongate member 82. The coil 80 is surrounded by e membrane 84 that expands 
with the coil when it b pushed out of a second elongate member 86. or alternatively, when the second elongate 
member B6 b retracted from the coil 80. Thus, the membrane forms a seal with the surrounding vessel 90. The 
membrane 84 may be attached directly to the first elongate member 82. or to e member 88 such as a dbk that is 
in mm secured to the coil 80 or the first elongate member 82. A guidewire tip 92 for guiding the device through 
the vessel 90 may be attached to the first elongate member 82 or to the member 88. if one b used. 

An embedment similar to that shewn in FIG. 11 is ikrstrated in FIG. 1Z at whch the membrane 84 b 
secured at the proximal end to e aetnrate Shaath 94. In thb case, the ahaeth 64 and the first elongate member 
82 are extended together over and through, respectively, the second elongate member 86. Assembly may require 
preloading the coil 80 through the distal end of the second elongate member 86. 

Another embodiment thot employs a self-expanding medium b shown m FIG. 13. in which e plurality of 
rabon* 100 make contact with a nwnbr.ne 102 while they expand to urge the membrane towards the wall of the 
vessel 104 where h makas a seal. The rcbons 100 of thb embodiment are preferably secured to a first elongate 
member 106 at both ends of the ribbons, by. for example, gluing them in pbce. The ribbons may be 0.001-0.004" 
x 0.005-0.020- 1 0 .25-1.0- strips of NitinoL stainless steel or E^y™ which .spend when urged out of the second 
elongate member 108. A guidewee tip 1 10 may be used for guiding the device through tha vessel and b preferably 
secured to the dbtal and of the first elongate member 106. 

FIG. 14 ikustretes an embodiment similar to the one in FI6. 13. in whch ribs 120 such as wees form s 
series of semcboibr arcs when they expand. The ribs 120 are surrounded by e membrane 122 that expands with 
the ribs to form a seal with the vessel 124. The number of rfas 120 b pr.fer.bly et best three. The ribs 120 ere 
preferably attached directly to a first elongate member 124 that b surrounded by e second elongate member 126. 
The ribs 120 themselves are preferably made of a shape memory material such as Nitinol or stainless steel. A 
guidewire tip 128 aids in guiding the device through the vessel 130. 

As in th. other seH-expending embodiments, the self-expending mechanbm 100 (120) is in an unexpended 
state when enclosed by the second elongate member 108 1126). and expands when pushed or puUed beyond the 
second elongate member 108 1126). 
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both of the nrt B members 148 and 152. The membmn. 160 ten be joined to on* on. ih. ring member, 148 
end 152. tor eiampte. when the membrane 160 extends far enough h the longitudinal direction to permit the 
membrane to make a pood seal with the vessel 162 when the ribbons 156 are deployed. 

To assemble the dene, the first and second ring members 148 and 152, the ribbons 156. and the 
membrane 160 ara placed « a unit around a second elongate member 166. which has a pair of oppositely facing 
holes 170 and 172. The brace member 144 is waned throogh the holes 170 and 172 and secured to both the 
pull wire 140 end the first ring member 148. Further, the second ring member 152 is secured to the second 
elongate member 166. This assembled configuration, with the ribbons 158 n their longitudinal orientation, is 
iustrated in FIG. 16. As Uustrated in F16. 17. when the pull wire 140 is retracted, the ribbons 156 (shown in 
Phantom) and the membrane 160 that surrounds them are urged towards the rase! 162. where the membrene makes 
a seal with the was* The ribbons 160 ere preferably resilient enough so that they return to their longitudinal 
orientation when the pull wire 140 is released. The elasticity and resSence of the pull wee 140 also helps the 
rttons 156 return to their undeployed configuration. A guidewee tip 171 may be used to assist in guiding the 
device to the desired location in the vessel 162. 

A preferred way of retracting the put) wire 140 is shown m HCS. 18A and IBB. FIG. 18A shows the pull 
wire 140. which is attached to the brace member 144. A rotatable handle 180 is attached to a locking member 
184 which in mm a fattened to the pul wire 140. When the lockhg member 184 cbars the second elongate 
membe- 166 within which it resides (which is preferably outside the patient), the toeing member end rotatable 
handle 180 may be oriented es illustrated « FIG. 188 to keep the pul wire 140 taught, thereby preventing the 
sealing mechanism from returning to its undeployed position. The pull wire 140 may be made of stainless or nitnol 
end may have a diameter of 0.006-0.008 inches, for a catheter having an 0.0. of 0JJ14", for example. 

An alternative to the deployment apparatus illustrated in FIGS. ISA and 18B is shown in FIG. 19. in which 
a hand* member 190 is grasped by the clinician to retract the puR wire 140. thereby deploying the seeing 
mechanism. Onee extended, the seeing mechanism preferably has the tendency to return to ha undeployed position, 
which ei the process putts the pul wire 140 back into the second elongate member 166. This can be prevented by 
msertimj a specer member 194 between the handle member 190 end the second elongate member 166. After the 
medical procedure is complete, and ocdusion of the vessel is no longer required, the spacer member 194 can be 
removed and the pull wire 140 end the suing mechenism returned to their respective undeployed positions. The 
device can then be removed from the patient. 

Although the principle of using a non-self-expanding mechanism has been iustrated in FIGS. 15-17 with 
respect to deformaUe ribbons, other non-self-expanding mechanisms, as ikatreted in FIGS. 20A-200. can be employed 
in conjunction with the brace member 144 end the first ami second ring members 148 end 152. For example, 
instead ei using ribbons 158. a non-seH-expsnding braided structure 200 can be used, in which the braided structure 
200 adjoins first and second ring members 148 end 152 end is eovered with a membrane 160 to form the unit 204 
shown m FIG. 20A. The unit 204 cen be used in conjunction with en elongate member 166. a brace member 144. 
a guidewire tip 171. a first elongate member 140 such as a pull wire, a rotatable handle 180. and a locking member 
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WHAT IS CLAIMED IS : 

1 - A farce for occluding a vascular segment, comprising: 
an eipansion member; and 

first and second elongata members, wherein said first dongate member engages said expansion member and 
said seeond elongata member engages said first elongate member, aid expansion member expanding te at least 
partiakv occkrde the vascular segment when one of said elongate members •> moved longitudinaly. 

2. The device of Claim 1, further comprismg e material that adjoins said expansion member lor 
creatine! a seal with the vascular segment. 

3. The device of Claim 2. wherein uid materiel does not completely encapsulate said expansion 

member. 

4. The device of Claim 1, wherein said expansion member b a filterite mesh attached to an 
indentation within said first eiongote member. 

5. The device of Claim 1, wherein said expansion member is in en unexpsnded state when it is 
surrounded by said second elongate member. 

6. The device of Claim 5, wherein said expansion member expands when said first elongate member 
is pushed through said second elongate member. 

7. The device of Claim 5, wherein said expansion member is self-expanding. 

B. The device of Claim 7. wherein said self-expanding member comprises a mentor selected from the 
group consisting of a braid, a col a ribbon like structure, a stoned tube, e pluraity of ribs and a feteMike rash. 
9. The device of Claim 1 r wherein said second elongate member b elso secured to said expansion 


10. The device of Claim 9, wherein said expaniion member expands as said first elongate member is 

retracted. 

11. The device of Claim 9, wherein said expansion member composes a mentor selected from the 
group consisting of o braid, a pajraJrty of cob, a ribbonlke structure, a slotted tube, and a fUer-Hke mesh. 

12. The device of Ctarn 9, wherein said expansion member expands as the relative position of said 
frst and second elongate members changes. 

13. A method ol occluding e segment within a vessel comprising: 

inserting first and second elongate members into the vessel wherein the first elongate member adjosis an 
expansion member; and 

varying the position of it least one of the elongate members so that the expansion memher expands unti 
the vessri is occluded. 

14. The method of Claim 13, in which said varying step comprises retracting one of the elongate 

members. 

15. The method of Claim 14. in which said retracting one of the elongate members causes the 
expansion member to expend. 
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16. The method of Claim 14. in which the M „ ^ botn tmatg[S ^ ths 
relative potitien of the .long,,. mamber, « ^ to ^ llpnMn ^ ^ ^ ^ tf 

17. The method of Claxn 13. in which aid e.^ „ep comprise, puling .„. „ the el.„g., B 
members through the other elongate member. 

18. The method of Claim 13. funher comprising: 
performing e medical procedure naer the ocduded she end 

retrieving the elongate members and the expansion member from the vessel. 

19. A method, comprising: 

insertins I en expansion i iminber withel the"»asset end 

heating the expansion member to cause it to expand untl the vessel is at least partially occluded. 

20. The method of Cbim 19. in which the expanaon member is comprised of . material salected from 
the group consisting of heel ectivated Nitinol and an iron base shape memory alloy. 

21. The method of Claim 19. in which said heating the expusion member comprise, passing electrical 
current through it. 

22. The method of Claim 19. h which seid heating the expension member cornprises flowing warm 
soaition near the expansion member to heat up the expension member. 
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FIG. 12B 
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